Analysis of polysulfated chondroitin disaccharides by high-performance liquid chromatography.
A high-performance liquid chromatography method for analyzing disaccharides derived from chondroitin sulfate glycosaminoglycans has been developed which employs a Whatman Partisil-10 PAC amino-cyano column and an acetonitrile/methanol/ammonium acetate solvent to resolve disulfated, monosulfated, and unsulfated disaccharides in a chromatographic run of less than 20 min. The single known trisulfated chrondroitin disaccharide can be eluted in an alternate solvent system containing the same mobile phase components in different proportions. Disaccharides were prepared for chromatography from glycosaminoglycans and proteoglycans of known compositions by digestion with chondroitinase ABC, with the exception of king crab cartilage glycosaminoglycan which was incubated sequentially with hyaluronidase and chondroitinase ABC. Disaccharides were extracted from the digestion mixtures in 80% ethanol, dried over nitrogen, resuspended in the HPLC solvent, and chromatographed at a flow rate of 1 ml/min. Unsaturated disaccharides in the column eluate were detected by continuous ultraviolet absorbance monitoring at 232 nm; alternatively, fractions were collected and assayed for uronic acid content or radioactivity. By utilizing the HPLC technique in conjunction with chondroitinase ABC and AC digestion and sulfatase hydrolysis, the epimeric structures of chondroitin sulfates E and H were confirmed. With this technique, rapid and reproducible analyses of chondroitin sulfate disaccharides generated from mouse mast cell proteoglycan and from glycosaminoglycans of squid cranial cartilage, shark skin, hagfish skin, and hagfish notocord were in close agreement with compositions obtained by other techniques.